ly An application software program comprising an 
object-oriented, verifiable, type-safe and pointer-safe 
sequence Af instructions residing on a computer-readable 
medium, wherein the program can be loaded to and executed by 
a resource -cbnst rained device that is based on a processor 
architecture of fewer than 32 bits. 

2. The \sof tware program of claim 1 wherein the 
program can be executed by a resource-constrained device 
based on a 16-bit ^processor architecture. 

3 . The software program of claim 1 wherein the 
program can be executed by a resource-constrained device 
based on an 8 -bit processor architecture. 

4. The software Program yof claim 1 wherein each 
instruction includes an [S-jai^b^zJperation code. 

5. The software program of claim 1 wherein the 
sequence of instructions is hardware plat form- independent . 

6. The software program of claim 1 wherein the 
instructions were converted from at^ least one Java class 
file and wherein at least some references to a constant pool 
were transformed to inline data. \ 

7. The software program of clainK6 wherein the 
instructions comprise operation codes andVperands and 
wherein at least some references to the conVtant pool are 
inlined into operands in at least some of thev instructions . 



23 



f # 



1 8. 'the software program of claim 6 wherein the 

2 instructions ^comprise operation codes and operands and 

3 wherein at le^gt some references to the constant pool are 

4 inlined into operation codes in at least some of the 

5 instructions. 

1 9. The software program of claim 1 wherein the 

2 instructions can bA executed by a virtual machine running on 

3 a microprocessor residing on the resource-constrained 

4 device. 
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1 10. The software program of claim 1 wherein the 

2 instructions can be executed on a portable smart card. 

1 11. The software p^oq^arf/of claim 1 wherein the 

2 instructions can be execuped^y a device that supports 

3 multiple data types, wherein V: he sequence of instructions 

4 includes data manipulation instructions, and wherein each 

5 data manipulation instruction i^i specific to a particular 

6 data type. 

1 12. The software program o\ claim 11 wherein the 

2 data type associated with each data manipulation instruction 

3 is selected from among one of the following types: an 8 -bit 

4 signed two's complement integer numerics type, a 16-bit 

5 signed two's complement integer numeric\type and a 32-bit 

6 signed two's complement integer numeric ttype, 



1 13. The software program of claim 11 wherein the 

2 instructions can be executed by a device that supports 

3 multiple reference types and wherein each reference type is 

4 selected from among one of the following types^: a class 

5 type, an interface type and an array type. 
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1 14 . Whe software program of claim 1 wherein the 

2 program incluues at least one composite instruction for 

3 performing an\operation on a current object, 

1 15. An Application software program comprising an 

2 object-orientedA verifiable, type-safe and pointer-safe 

3 sequence of instructions residing on a computer- readable 

4 medium, wherein the program can be loaded to and executed by 

5 a resource-constrained device having random access memory 

6 with a capacity of n© more than about 64 kilo-bytes. 



o 



1 16. The software program of claim 15 wherein the 

2 program can be executed\by a resource-constrained device 



1 

2 



having random access menu 
about 4 kilo-bytes. 

17. The software 
instruction includes an 8^ 



>ry with a capacity of no more than 



/gram of claim 15 wherein each 
operation code. 



1 18. The software program of claim 15 wherein the 

2 sequence of instructions is hardware platform- independent 

1 19. The software program of claim 15 wherein the 

2 instructions were converted from at Yeast one Java class 

3 file and wherein at least some references to a constant pool 

4 were transformed to inline data, 



1 20. The software program of claini 19 wherein the 

2 instructions comprise operation codes and operands and 

3 wherein at least some references to the constant pool are 

4 inlined into operands in at least some of thev instructions . 
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1 21. \ The software program of claim 19 wherein the 

2 instructions^ comprise operation codes and operands and 

3 wherein at least some references to the constant pool are 

4 inlined into pperation codes in at least some of the 

5 instructions , 

1 22. Th$ software program of claim 15 wherein the 

2 instructions caA be executed by a virtual machine running on 

3 a microprocessor\ residing on the resource-constrained 

4 device . 
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23. The software program of claim 15 wherein the 
instructions can beVexecuted on a portable smart card. 
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of claim 15 wherein the 



re^prograr 

instructions can be eic^cpted by a device that supports 
multiple data types, lwheSi*ein the sequence of instructions 
includes data manipulation instructions, and wherein each 
data manipulation instruction is specific to a particular 
data type. 



1 25. The software program of claim 24 wherein the 

2 data type associated with eact\data manipulation instruction 

3 is selected from among one of trie following types: an 8 -bit 

4 signed two's complement integer numeric type, a 16-bit 

5 signed two's complement integer numeric type and a 32-bit 

6 signed two's complement integer numVric type. 

1 26. The software program of claim 24 wherein the 

2 instructions can be executed by a devicfe that supports 

3 multiple reference types and wherein eack reference type is 

4 selected from among one of the following uypes: a class 

5 type, an interface type and an array type. 
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1 27. Thte software program of claim 15 wherein the 

2 program includes at least one composite instruction for 

3 performing an operation on a current object. 

1 28. A resource -constrained device comprising: 

2 memory Vor storing an application software 

3 program comprising ari obj ect-oriented, verifiable, type-safe 

4 and pointer- safe sequence of instructions; 

5 random access memory having a capacity of no 

6 more than about 64 kilo-bytes; and 

7 a virtual machine implemented on a 

8 microprocessor wherein the\vi-r±ual machine is capable of 

9 executing the sequence of /instruct ioi 

1 29. The device ofVc3^im 28 wherein the 

2 microprocessor is based on an IB-bit architecture, 

1 30. The device of claim \28 wherein the 

2 microprocessor is based on a 16-bM: architecture, 



31. The device of claim 28 ^herein each instruction 
includes an 8 -bit operation code. 



1 32. The device of claim 28 whertein the sequence of 

2 instructions is hardware platform- independent . 



1 33. The device of claim 28 wherein \he instructions 

2 were converted from at least one Java class fSLle and wherein 

3 at least some references to a constant pool ar\ transformed 

4 to inline data. 
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34. TbJe device of claim 33 wherein the instructions 
comprise operation codes and operands and wherein at least 
some references Vto the constant pool are inlined into 
operands in at least some of the instructions. 

35. The device of claim 33 wherein the instructions 
comprise operation codes and operands and wherein at least 
some references to trie constant pool are inlined into 
operation codes in an least some of the instructions. 

36. The device of claim 28 wherein the virtual 
machine supports multiple data types / wherein the sequence 
of instructions includes data manipulation instructions, and 
wherein each data manipulation instruction is specific to a 
particular data type. \\/ 

37. The device of claim 28 wherein the program 
includes at least one composite instruction for performing 
an operation on a current object. 

38. A resource-constrained device comprising: 
memory for storing an application software 

program comprising an object-oriented, verifiable, type-safe 
and pointer-safe sequence of instructions; and 
a virtual machine implemented on a 
microprocessor that is based on an architecture of less than 
32 bits, wherein the virtual machajie is capable of executing 
the sequence of instructions. \ 

39. A resource -constrained aevice comprising: 
memory for storing an application software 

program comprising an object-orientedA verifiable, type-safe 
and pointer-safe sequence of instructions; 

28 \ 
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5 \ random access memory having a capacity of no 

6 more than about 64 kilo-bytes; and 

7 ay processor capable of executing the sequence 

8 of instructions. 

1 40. The ^device of claim 39 wherein the processor is 

2 based on an 8-bit\architecture . 

1 41. The dev\ce of claim 39 wherein the processor is 

2 based on a 16-bit architecture. 

1 42 . A resource^^ns^v^ined dev^pe comprising: 

2 memory for sYorAng an ap]5lication software 

0 3 program comprising an fobje^-oFiented, verifiable, type-safe 

S: 4 and pointer-safe sequeVig^of instructions; 

1 y \ 

5 random access memory having a capacity of less 

6 than about 64 kilo-bytes; andV 

7 an application-specific integrated circuit 

H 8 (ASIC) capable of executing they sequence of instructions. 

9 \ 

nj i 43. The device of claim 42 wherein the ASIC is 

\ 

!r* 2 based on an 8 -bit architecture. \ 

1 44. The device of claim 42 wherein the ASIC is 

2 based on a 16 -bit architecture. \ 

1 4 5. A smart card comprising: \ 

2 memory for storing an application software 

3 program comprising an object-oriented, verifiable, type-safe 

4 and pointer- safe sequence of instructions ;\ and 

5 a virtual machine implemented on a 

6 microprocessor, wherein the virtual machine Vs capable of 

7 executing the sequence of instructions. \ 
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8 46. The smart card of claim 45 wherein the virtual 

9 machine is substantially a Java Card virtual machine, 

1 47. Tlae smart card of claim 45 wherein each 

2 instruction includes an 8 -bit operation code. 

1 48. The\smart card of claim 45 wherein the sequence 

2 of instructions As hardware platform- independent . 

1 49. The st\art card of claim 45 wherein the 

2 instructions were converted from at least one Java class 

3 file and wherein at M_ east some references to a constant pool 

4 are transformed . to iriline data. 
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50. The sma£t hark of cl^ifn 45 wherein the 
instructions comprise ojVracioff' codes and operands and 
wherein at least some^efWences to the constant pool are 
inlined into operands in a\ least some of the instructions, 

51. The smart card of claim 45 wherein the 
instructions comprise operation codes and operands and 
wherein at least some references to the constant pool are 
inlined into operation codes in \t least some of the 
instructions . 



1 52. The smart card of claim\45 wherein the virtual 

2 machine supports multiple data types ,\ wherein the sequence 

3 of instructions includes data manipulation instructions, and 

4 wherein each data manipulation instruction is specific to a 

5 particular data type. 
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53. \\The smart card of claim 45 wherein the program 
includes at least one composite instruction for performing 
an operation on a current object. 

54. A method of using an application software 
program including an object-oriented, verifiable, type-safe 
and pointer-safe ^sequence of instructions, the method 
comprising: 

receiving the software program in a resource - 
constrained device huaving random access memory with a 
capacity of no more than about 64 kilo-bytes; and 

executing Vhe sequence of instructions on the 
resource-constrained de\ice. 

55. The method off \cljkirrk 54 further including: 
storing the seq\i/e\rice off instructions on the 

resource-constrained device 

56. The method of clairh 54 further including 
accessing the software program over a computer network prior 
to downloading the program onto t!\e resource -constrained 
device . 

57. The method of claim 54 father including 
accessing the software program over the^ Internet prior to 
downloading the program onto the resource -constrained 
device . 

58. The method of claim 54 further \including : 
transforming constant pool indices that appear 

in the received set of instructions to corresponding data 
values . 
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